MMHMCTEPCTBO lOCTMMMM PECnyBJlMKM KA3AXCTAH 
KOMMTET no HPABAM MHTEJlJlEKTyAJlbHOd COBCTBEHHOCTM 
PECnyBJlMKAHCKOE rOCYflAPCTBEHHOE KA3EHHOE nPEflnPMflTME 
«HAl4MOHAJlbHblt^ MHCTMTyr MHTEJlJlEKTyA/lbHOM COBCTBEHHOCTM» 

per. Nfl 776 KP 21 H0fl6pfl 2006 rofla 

CnPABKA 

PfKn «Hat4M0HajibHbi() MHCTMTyr idHTejiJieicryajibHo^) co6cTBeHHOCTM» KoMHTeia 
no npaeaM MHTenjieKTyanbHoii co6cTBeHHOCTM MuHMcrepcTea kdcthmmm Pecny6jiiiKM 
KaaaxcraH HacTonmMM yflocTOBepneT, mto npMJio)KeHHbie MBTepna/ibi nBJiJiKDTCfl 
TOHHbiM BocnpoMSBefleHneM nepBOHBHajibHoro onucaHMS, (jjopMynbi v\ HepTe>KeM 
aajiBKM Ha Bbiflawy npeAsapnTenbHoro naieHia m naieHja Ha ii3o6peTeHMe Ma 
2004/0911.1, noAaHHOM b mone Mecnue 28 rhu 2004 roAa (28.06.2004) 

HasBaHMe MsoGpeTeHMJi: Cnoco6 no/iyHeHun ct)ynnepeHOB m ycTanoBKa ata 

ero ocymecTB/ieHMJi, cnoco6 no/iyMeHUH Ton/iuBa 
finn OKwamst m ycTanoBKa /yin ero 
ocyiAecTBJieHMn 

3a«iBMTejib: BopMceHKo AneKcaHAP BacunbeBim 

AeMCTBMTenbHbie asTopbi: EopMceHKO AneKcaHAP BaciiJibeaMM 



VnofiHOMOHeHHbiM saaepMTb 
Konnio 3anBKii Ha M3o6peTeHMe 



f C. HKDcynoB 



MnKCOlB 31/02, 
F23C 1 1/00 

CnOCOB nOJIVHEHIW OyjIJIEPEHOB H yCTAHOBKA jum Ero 
OCymECTBJIEHHfl, CHOCOB nOJIYHEHIW TOnJIHBA JlJm C5KHrAHHH H 
YCTAHOBKA ^^JW EFO OCYmECTBJIEHIW. 

HsoGpexeHHe oxHocHTca k 4)H3HKO-XHMHHecKHM npoueccaM nojiyneHHa 4)y;uiepeHOB 
nyreM nepepa6oTKH ra30o6pa3Horo yrjiepoacoflep>Kamero Maxepnajia c o^moBpeMCHHtiM 
nojiyHeHHCM yrjiepoaa b KanecTBC TBepaoro ronjiHBa. 

HsBecTHO ycTpoflcTBO msi nojiyneHM ca>KH, co;iep)Kamefi CMeci. 4)yjijiepeHOB, 
3JieKTpo;iyroBbiM MeroaoM, BKjiioHaiomee repMeniHHHfi Kopnyc c okhom ojih BHsyajitHoro 
HaSjiioaeHiw flyroBoro paspw h pasMemeHHwe b Kopnyce noflBHHCHbifi h HenoiiBHHCHbiH 
3JieKTpoaw, KOTopbie pacnojio)KeHbi napajuiejibHO no oxHoineHHio apyr k ^pyry, noaBHJKHbm 

3JieKTpOfl CHa63KeH CHJIb4)OHHOH pajB^KOH H yCTaHOBJlCH C B03MO>KHOCTbK> HaKJIOHa 

OTHOCHTCJibHO Heno^BH^KHoro sjieiopona, a okho jmi BHsyajibHoro Ha6moaeHJiH pacnojio^KCHO 
B TopucBOH HacTH Kopnyca nepncH^iHKyjiiipHO ocaM ajicKipoaoB. nocjie cacnraHHa sjiCKipoaa 
Kopnyc aanojiHflercH eos/iyxoM h BbiHHMaexca xokobbo^i JJifl saMCHW no^iBHJKHoro ajiCKipofla. 
ToKOBBOfl c HOBbiM 3jieKxpo;zoM ycxaHaBJiHBaexcfl Ha Mecxo, Kopnyc BaKyyMHpyexca h 
sanojiHaexca rejiHCM, nocjie nero npoHSBOflHTCH cacHraHHe hobofo sjieiopo^ia (naxeHxPOJVs 
2121965, KJi. COIB 3/02, 1998). 

YKaaaHHoe ycxpoHcxBo He oSecnenHBaex ero HenpepwBHyK) pa6oTy. xaK KaK 
Heo6xoOTMo nepHOOTHecKH ocxaHaBJiHBaxb ero ann saMCHbi sjicKxpo^ia. npH 3xom 
xpeSyioxcfl BHCOKHe 3Hepro3axpaxbi na H3roTOBJieHHe noj^BHjKHoro 3Jieiapoaa, 
BaKyyMHpoBaHHe Kopnyca h sanojiHCHHe ero rejiHCM. 

HsBecxna ycxanoBKa jvm nojiyneKHfl 4)yjuiepeHOB, co^iepacamaji Kopnyc c peaK^HOHHOH 
KaMepott, B peaiaiHOHHoa aone KoxopoH SKCuenxpHHHO pasMeuieHbi MexaHHnecKHe aaxBaxw c 
saKpenjiCHHbiMH b hhx yrjiepc/icoaepjKamHMH sjieKxpoj^aMH, coeaHHCKHbiMH c 
3HepronoOToaaMH, oaHH h3 Koxoptix BbinojiHeH b bhjic mcKa c BosMOKHocxbio BpameHHfl Ha 
Bajiy. PeaiaiHOHHa>i KaMepa BunojiHeHa b smc jisyx coBMemeHHbix 6ojibmHMH ocHOBaHH>iMH 
yceneKHbix KOHycoB, b cpeaneH nacxH Me>Kfly KoxopbiMH pasMemena peaiaiHOHHafl aoHa, npH 
afoM BxopoH yrjiepoflcoflep>KamHfi 3JieKxpoa xaio^e B^oraeH b BH^e zmcKa na Bajiy, no 

KpaHHCH Mepe Omu H3 3JieKXpO;iOB BbinoJIHeH C B03M05KH0CXbI0 BpamCHHil, B peaioiHOHHyio 

KaMepy no KacaxejibHOH BpeaaHw naxpy6KH b cpe^Hefi h nepH^epHHHoft nacxax, coeflHHeHHbie 
c ysjioM noaaHH OKaxoro HHepxuoro rasa, a cxchkh KaMepw BbmojiHCHbi c BHyipeHHeft 
o6jiHuoBKoa H3 ynpyrono^axjiHBoro Maxepnajia c pn^JieHofi noBepxHocxbio, nojiocxb ueyKay 
o6jiHUOBKofi H cxeHKofl KaMepbi coe;iHHeHa c hctohhhkom cacaxofi cpeflbi, npHHCM Bmnb 
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BHyrpeHHHX ctchok KaMepw aaKpenjiena no BHHTOBoii cnHpajiH nojioca co ckbo3hhmh 

4)aCOHHbIMH OTBepCTMMH, COeOTHCHHaH C HCTOHHHKOM 3JieKTpHHeCKOH 3HeprHH (naXCHT PO 

2184701, KJi. COIB 31/02, 2002). 

JlaHuoe ycxpoHCTBo xapaKxepHsyeTca bwcokhmh aHeprosarpaxaMH h hc oSecneMHBaer 
nojiyMCHHe <|)yjiJiepeHOB h3 otxoziob npoHSBOflcxBa, b nacxHOCXH, yrjiepoflCOflepjKamnx. 
oxxoflflumx rajoB. 

HsBecxHO ycxpoHCXBO juvi noJiyHeHHSi xonjiHBa nyxeM 3JieKxpoxHMHHecKoro 
pasJioJKeHHa boabi h noJiyneHHa BOflopoaa h KHcnopo^ia c pasflejieHHbiMH cxchkoh no Bucoxe 
oxflejieHiwMH anoaa h Kaxoaa, coo6maiomHMHC5i MC^y co6ofi nocpeacxBOM mejiH hjih no 
MCHbuieH Mepe oflHoro oxBcpcxaa b cxeHKe b6jih3H maim BaaHbi na ypoBne hjih noA hhmchhmh 
KOHaaMH aHo;ia h/hjih Kaxoaa, pacnojiojKCHHbiMH b oxaejienHJix cBepxy bhhs, xpy6onpoBOflbi 
fljw BOflopofla H KHCJiopofla CO cpeflcxBaMH ynpaBJienHa, nanpHMep KJianaaaMH, noaKjnoHeHHMe 
na BMXOfle k cMecHxejiio, a xaKMce ropejiKy hjih KaMepy cropaHHa flJia cmbch. CMCCHxejib na 
Bbixoae noflKjnoHeH k flonojiHHxejibHOMy ycxpoficxBy, HMeiomeMy pjw KaMcp saBHxpeHHa h 
cxoJiKHOBCHHH HoxoKOB, coeflHHeHHbDc Mc^jiy C060H ysKHMH KanajiaMH, npHHCM 4>opMa H 
pasMcp KaMcp Bbi6paHbi c o6ecneHeHHeM oGpasoBaHHa b hhx MOJieKyjiapHoro cocxaBa cmcch 
HxOy, rae x h/hjih y oxjihhhh ox x = 2 h y = 1 (naxenx PO No 2055267, kji. F23C 1 1/00, 1996). 

^taHHoe ycxpoHCXBO He nosBOJwex nojiynaxb xohjihro hs oxxoaamnx rasoB. 

HsBecxeH cnocoS nojiyHeHHfl <|)yjijiepeHOB, BKJiioHaromHH BOsroHKy 
yrjiepoja;coflep»caHiero MaxepHajia sa cnex BoaaeficxBHa Ha nero BbicoKOxeMnepaxypnoro nojia, 

OXBOfl npOayKXOB BOSrOHKH H3 30HbI peaKUHH H HX pa3flejieHHe OCa^eHHCM H 

aKKyMyjiKpoBaHHCM nacxHU 4»yjuiepeHOB. Oxboa npoflyKxoB bosfohkh Beayx b npouecce 
<l)a30Boro nepexofla o6pa6axbiBaeMoro yrjiepoflcoaep^amero Maxepnajia nocjieflOBaxejibHO 
CKB03b nep(iiopauHH, o6pa30BaHHbie b c<t)epHHecKHX cxenKax necKOJibKHX o6ohm, 
BbmoJiHCHKbix BOKpyr 30HM peaKUHH, a pasflejienHe Bcayx sa cnex najioHceHHa na Maxepnan 
060HM 3JieKxpHHecKoro noxennHajia co snaKOM sapa^a, npoxHBonojiOMCHbiM snaKy sapa^a 
MacxHU (i)ynjiepeHOB, npHHeM BejiHHHHy noxennHajia noBbimaiox nocjieaoBaxejibHO ox o6oHMbi 
K o5oHMe nponopuHOHajibHO yBejiHHeHHio Mace HacxHU (|»yjiJiepeHOB. CyMMapHbifi Bbixo^ 
4)yjuiepeHOB npn 3xom cocxaBJiaex 18-23 % ox Maccbi HcxoflHoro yrjiepoflcoaepacamero 
~MOTepH^a (naTCHX PO M 2178766, kji. C 01 BTl /0272002): 

yKasaHHbiH cnoco6 xapaKxepHsyexca cjio»CHOcxbio ocymecxBncHHa h xpe6yex 
3HaHHxejibHbix 3Hepro3axpax na HsroxoBjieHHe yrjiepoflcoflepacamero Maxepnana, 6ojibuiafl 
nacxb Koxoporo (77 - 82 %) pacxoayexca He34Ki)eKXHBHO. 

HsBCCxeH cnocoS noJiyMenHfl 4»yjiJiepeHOB, BKJnonaiomHfi o6pa6oxKy 
yrjiepoflcoflep»camero Maxepnana b peaKUHOHHOM oGteMC paSoqeii KaMepu sa cnex 
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B03ZieHCTBH« Ha 3TOT MaTcpHaji pa6oHeH BbicoKOTeMnepaxypHOH aHepraeH paspn^xa 
3JieKTpHHecKoro TOKa, OTBOfl (J)yjiJiepeH co/iep5KameH Maccbi h BbmejiCHHe h3 hcc (t)yjinepeHOB. 
Ha o6pa6aTbiBaeMbiH yrjiepoACO^ep^amHH MaxepHaji BosflCHCTByioT 3HepreTHHecKHMH 
HarpysKaMH, rae, napmy c BOS^^eficxBHeM BbicoKoxeMnepaxypHOH sHeprHefl pa3p3i;^a 
3jieKXpHHecKoro xoKa, OOTOBpcMeHHO Bcxsyr B03j[^eHCTBHe 3HeprHeH 3jieKxpHHecKoro uojm h 
3HeprHeH sjieKxpoMarnHXHoro nojM, a na oxxo^mHH m peaKipiOHHOH sohm noxoK 4)yjuiepeH 
co^epMcamett Maccbi BOsaeftcxByiox 3HeprHeH aKycxHHecKoro noJM, Koxopoe Be;xyx 
oaHOBpeMCHHO HO xpcM BsaHMHO nepncHOTKyjiflpHbiM HanpaBJicHiMM 3xoro OTxo;[^^[I^e^o hs 
peaKUHOHHOH soHbi o6teMa 4)yjiJiepeHco;iep»cameft Maccbi. Bbixo^ (^yjiJiepenoB cocxaBJwex 15 
- 22 %. YcxaHOBKa jvisi nojiyneHiui (|)yjuiepeHOB co^epacHX peaia^HOHHyio KaMepy c 

3JieKXpOAaMH, nOJ[tKJIIOHeHHbIMH K HCTOHHHKy XOKa. HanpaJKCHHOCXb 3JieKTpHHeCKOrO TOKa 

Bbi6Hpaiox B npejiejiax 10-25 A/m^ , Hanpk)KeHHOCXb 3jieKxpoMarHHXHoro nosm BbiGHpaiox b 
npezienax 0,1 - 0,5 A/m^ c BejiHHHHOH HH^^yKUHH b npejiejiax 0,1 - 1,0 Tji. BoszieHCXBHe 
aKycxHHecKHM noneM no KayKjxouy m xpex BsaHMHo nepncHOTKyjiapHbix HanpaBJicHHH Bejiyr 
c HacxoxoH 25 - 35 kFu npH HHxeHCHBHOCXH 0,5 - 5,0 aB (naxeHX PO JSfo 2186022, Kji. C 01 B 
31/02, 2002). 

fl^aHHbiH cnoco6 xapaxxepHsyexca cjio»cHocxbio ocymecxBJiCHiM, a ycxanoBKa juisi ero 
peajiHsauHH nMeex cjio^cnyio KOHcxpyKUHio, xaK KaK npe^o^CMaxpHBaex HajiHHHC 
aKycTHHCCKoro renepaxopa h HcxoHHHKa sjieKxpoMarHHXHoro nojia. BbixoA ^ynnepenoB^ 
paBHbiH 15 - 22 % , flBJMexcfl hhskhm. ITpH 3tom jui^ noJiyHeHHH 4)yjuiepeHOB Heo6xoOTMO 
npejlBapHxejibHO HsroxoBHXb rpa4)HTOBbie 3JieKxpoja;bi. 

Bee HSsecTHbie pemeHHH npe^cMaxpHBaiox nojiyneHHe (^yjuiepcHOB xojibKO hs 
cneuHaJibHO npHroxoBJiennbix rpa(t)HxoBbix 3JieKxpo;toB, 5oJibiiiafl[ nacxb Maccbi Koxopbix 
pacxo^^yexcH He34)(i)eKXHBHO. ripH 3xom hh o^o h3 xexHHnecKHX pemeHHH ne o6eeneHHBaeT 
nojiyneHHC (|)yjiJiepeH0B m oxxoaob npoH3BoacxBa - yrjiepoAco;iep»camiix rasoB c 
o6ecneHeHHeM hx OAHOBpeMCHHOH ohhcxkh. 

H3BeexeH cnoco6 nojiyncHHa xonjiHBa ajih c»CHraHH«, BionoHaioiaHH o6pa6oxKy 
HcxoOToro yrnepo^icoAep^amero MaxepHajia c noJiyneHHeM XBepAoro xonjiHBa e ero 
noejiej yiomHM CKHraHHeM. B KaneexBe HexoAHoro MaxepHajia Hcnojibsyiox cbipoft yrojib, 
KoxopbiH no^^aepraiox npejisapHxejibHOH xepMOo6pa6oxKe c nojiyneHHeM KOKca. 

YexaHOBKa jum peajiHsauHH yKasaHHoro cnoco6a eo;tepmix xepMOo5pa6axbiBaK)mee 
yexpofiexBO b bujic npeaxonicH jui^ nojiyneHHa XBep^oro xonjiHBa b bhjic KOKca H3 
yrjiepo;ico;iepHcamero MaxepHajia h ycxpOHCXBo oth c^HranHfl KOKca (naxenx PO Jsfe 2052717, 
Kji. F23C 11/00, 1996). 
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YKasaRHbie cnoco5 h ycraHOBKa zum ero ocymecTEJieHiw xapaicrepHsyioTCH bmcokhmh 
3Hepro3aTpaTaMH sa cner HcnojibsoBaHHfl Tpa^HimoHHoro TonjiHsa. Heo6xoAHMOCTi> 
npe^eapHTejibHOH TepMOo5pa6oTKH Cbiporo yrjiH a npcOTonKe ycno^KHaer cnoco6 h 
KOHCxpyKiiHK) ycxanoBKH, npH 3tom He oGecneHHsacTCH OHHCxKa ;xbiMOBbix rasos ot spe^Hbix 
npHMCcett H He HCKJHOHaercfl sarpjiSHeHHe OKpy^caiomeH cpej^bi 

Sa^aHCH H3o6peTeHHH HBJiHercH pa3pa6oTKa cnoco6oB nojiyneKHH 4>yJiJi^P^HOB h 
TonJTHBa flJM CMCHraHHH nyreM nepepa6oTKH rasoB, co;iep»camHX yrjiepo^, a HMenHO j^biMOBbix 
ra30B KoxejibHbix ycxanoBOK, T3IJ,, ycxanoBOK jum c^KHxaHH^ Mycopa, He(^xexHMHHecKHX 
npe^[npHHXHH hjth rasoB, nojiyneKHbix npH c^HraHHH yrjieBOjiopoflOB. 

TexHHHecKHH pesyjibxax - cHHHceHHc aneproaaxpax aa cnex HCKjiiOHeHHH 
HcnojibsoBaHHH pacxoflyeMbDc rpa4)HxoBbix sjieKxpoAOB h npHMeneHHa b KanecxBe hcxootofo 
MaxepHajia oxxo^iob npoHSBO^tcxBa, ynpomenMe cnoco6a h KOHCxpyKUHH ycxanoBKH joyia 
nojij^eHHii ^yjiJiepeHa, OHHCXKa vabiMOBbix rasoB ox Bpej^Hbix npHMecen h HCKjnoHeHHe 
3arp)i3HeHHH OKpy^caiomeH cpe;^bI — ^locxHraexcH xeM, hxo b cnoco6e nojiyneHH^ ^ynjiepenoB, 
BKJiiOHaiomeM o6pa5oxKy yrjiepoacoflep»camero MaxepHana b ycjioBHHx bwcokoh 
HanpK5KeHHOcxH 3JieKxpHHecKoro nojw, corjiacno H3o6pexeHHio, b Kanecxae 
yrjiepo^co;^ep5Kamero Maxepnaua Hcnojibsyiox yrjiepo^coj^epxcamHii ra3, Koxopbitt nponycKaiox 
Me^cziy 5KH;acocxHbiM ocaJ^HxeJIbHbIM saseMJienHbiM 3JieKxpo;^OM, oGpasoBannbiM hoxokom 
BOZi;bi, H ajicKxpoziOM, cocxo^mHM, no MCHbineH Mepe, hs o^hoh HXJibi h no^^KJiioHeHHbiM k 
HCXOHHHKy xoKa Hanpa^KCHHeM 10 — 3000 kB jxjisi cosAaHHH yKHnojiapHoii HOHHsauHH h 
reHcpHpoBaHHii axoMapnoro Bojiopojiei, KOxoptiM BOCcxaHaBJiHBaiox yrjiepoj^ h co6HpaK)X ero 
Ha 3kh;i.kocxhom ocajDtHxejibHOM ^JIeKxpoz^e b bhac ^yjuiepeHOB. 

B ycxanoBKe jsjm nojiynenHa (t)yjuiepeHOB, coaepMcameii peaKiiHOHHyio KaMepy c 

3JieKXpo;iaMH, O^HH H3 KOXOpblX HO^KinOHeH K BblCOKOBOJIbXHOMy HCXOHHHKy XOKa, COFJiaCHO 

H3o6pexeHHK), 3JieKxpo^, no^KjiioHeHHbiH K BblCOKOBOJIbXHOMy HCXOHHHKy xoKa, cocxoHx, no 
MeHbineft Mepe, h3 o^ihoh hfjim, a ^pyroH 3JieKxpo^t o6pa30BaH hoxokom bo^bi, Koxopbifl 
3a3eMJieH h cjiy^Hx ^KH^iKocxHbiM oca^HxejibHbM ^JIeKxpoz^oM jvui oca^K^eHHH (^yjuiepenoB. 

CHHHceHHe 3Hepro3axpax 3a cnex HCKjnoHeHHH Hcnojib30BaHH5i xpa/iHiiHOHHoro 
xonjiHBa1S~npiiMeHeHHH b KanecxBc hcxootofo MaxepHana oxxojiob npoHSBO^cxsa, ynpomcHHe 
cnoco6a h KOHCxpyKUHH ycxanoBKH, OHHCXKa oxxo^^mnx h zibiMOBbix raaoB ox BpejiHbix 
npHMCcefi H HCKJiKDHCHHe 3arpH3HeHH^ 0Kpy>KaiomeH cpez^bI - ztocxHraexcH xeM, hxo b 
cnoco6e nojiyneHHa xonjiHBa jirh cMCHraHHH, BKJiiOHaiomeM o6pa6oxKy HCxojuHoro 
yrjiepo;ico;iep5Kamero MaxepHana c nojiyneHHeM XBepfloro xonjinsa, corjiacno H3o6pexeHHK), 
B KanecxBe yrjiepo^co^ep^amero Maxepnajia HcnoJibayiox yrjiepojico^ep>KamHfi ra3, KoxopbiH 
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nponycKaioT Me»my ^hotocthsim ocaaHTejisHMM saseMJieHHbiM anexTpoflOM, o6pa30BaHHbiM 

nOTOKOM BO^M, H 3JieKTpOZlOM, COCTOHmHM, nO MeHtmeil Mepe, H3 OAHOH HFJIbl H 

noj^KJnoHCHHtiM K HCTOHHHKy TOKa Hanp«)KeHHeM 10 - 3000 kB fljiK co3;i;aHHH bbicokoh 
HanpH^CHHOCTH sjicKxpHHecKoro nojM, yHHnojiHpHOH HOHHsauHH H reHepHposaHHH 
axoMapHoro so^^opo^aa, KoxopbiM BOCCTaHaBJiHBaioT yrjiepoji h co6HpaiOT ero na ^h^^kocthom 
oca^HxejibHOM 3JieKTpo;te b BH^e TonjiHsa c nocjiejiyiomHM ero CKHraHHeM. 

B ycxaHOBKe nojiyMCHHH xonjiHBa oth CHCHraHHH, coAep^cameii ycxpoficxBO juiR 
o6pa6oxKH yrjiepozico;xep}Kamero Maxepnajia, corjiacHO H3o6pexeHHio, ycxpoiicxBO jism 
o6pa6oxKH yrjiepoj^coztep^amero Maxepnajia cojiepMCHX sjieKxpoabi, oj^hh h3 Koxoptix 

nO/i;KJIIOHeH K BblCOKOBOJIbXHOMy HCTOHHHKy TOKa H COCXOHT, no MCHbineH Mepe, H3 ootoh 

HXJibi, a /ipyroH 3JieKTpoj[ oGpasosan hotokom boabi, KOTopwii 3a3eMJieH h cjiy^HX 
»cH;iKOCTHbiM ocaOTTCJibHbiM sjiCKxpo^iOM ffjisi ocaMC^eHH« yrnepoj^a, nojiynaeMoro b bh^c 
xBcpjtoro xonjiHBa, npeOTasHaneHHoro aha c»cHraHHa. 

H3o6peTeHHe noflCHHCTCfl HcpTC^KaMH, rjie na (|)Hr. 1 npez^cxaBjien npo^ojibHbiH paspes 
ycxanoBKH nojiyHCHHa 4>yJi^^P^HOB; na 4)Hr. 2 - npo;tojibHbiH paspes ycxanoBKH /yia 
nojiyHeHHH h c^nraHH^ xonjiHBa. 

VcxanoBKa nojiyHenHH (j[)yjijiepeHOB co^tepMCHX peaKiiHOHHyio KaMepy c 

3JTeKTpoAaMH. PeaKUHOHHaa Kawepa o5pa30BaHa 3JieKTpoAOM 3 h CMKOCTbio 1 c bo;ioh, 
ycxaHOBJieHHOH c bosmohchocxbio o6pa30BaHHH noxoKa BO>[ibi, Koxopaa cjiy^cHx BxopbiM 
3JieKxpoflOM. 3jieKxpo;i 3 noAKjnoHeH k BbicoKOBOJibXHOMy HcxoHHHKy xoKa 4 h cocxohx, no 
MeHbuieH Mcpe, h3 ootoh nrjibi 7, a jspyroS^ 3JieKxpo;x, oGpasoBaHHbiii hoxokom bo^bi, 
cxcKaion^eH no kohhhcckoh cxenKC Kopnyca 5, saseMjien h cjiy»cHX ^kh^kocxkbim 
ocaOTTCJibHbiM 3JieKTpoAOM ^jw oca^cHH^ ^yjijiepcHOB. yrjiepoflCoj^ep^camHH ra3 
noOTO^i;HTCH B peaKUHOHHyK) KaMcpy Hepe3 noOTO^mnfi xpy5onpoBOA 2 h/hjih nepes 
xpy6onpoBo^ 11 h KOJibucBOH rasoxo^ 10 c noMonibjo rasoBoro nacoca 12. TpyGonpoBOA 2 
MOKCT 6bixb coeOTHeH c aTMOc4)epoH, hjih c hcxohhhkom KaKoro-jiH6o ra3a, KoxopbiH 
/to5aBJiHiox K noABepraeMOMy nepepaSoxKe rasy, hjih c bxotom ra30Boro nacoca 12, 
15b5awu;ero yrjiepo^OAepK VcxaHoikir CHae^ena (^HJibxpoM^6! B ~ 

BepxHCH HacxH ycxanoBKH o6pa30BaH KOJibueBoft Kanan 8 m^i oxBo^a nepepa6oxaHHoro rasa. 
KoJibueBOH Kanan mo^kcx xaK^e cjiy^KHXb jpisi j^ocxyna b peaKUHonnyio 3ony axMOCc^epnoro 
B03Ayxa, jih6o rasa, ^onojinHxenbno sacacbiBaeMoro h3 Bepxneii nacxn ycxanoBKH. JJiisi 
nepeKaHHBanHH BOflbi c uejibio ee noBXopHoro HcnojibSOBannfl h uHpKyji^unH b saMKnyxoM 
UHKJie cjiy>KHx nacoc 9. 
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YcxaHOBKa nojiyneHHa xonjiHBa jum cMCHraHHH coaep^cHT ycxpoHCXBO juih o6pa6oTKH 
yrjiepo;i;coaep»camero MaxepHaJia, BKjnoHaiomee cMKOcxb 1 c bo^oh h 3jieKTpoai>i, o^hh h3 
ajicKxpowB 3 nojmcjiiOHeH k BbicoKosoJibXHOMy HCTOHHHKy TOKa 4 H cocTOHT, no MCHbineH 
Mcpe, H3 OOTOH HFJiBi 7, a ApyroH sJicKxpofl o6pa30BaH noTOKOM BO^bi, CTCKaiomeH no 
KOHHHCCKOH CTCHKe Kopnyca 5 H BascMnen, oh cjiyacnx hch^kocthbim oca^HTejibHbiM 
3jieKTpo;ioM jiJUL oca^K^eHHa yrjiepozia, nojiyHaeMoro b bha^ xBep^oro xonjiHBa, 
npej[^Ha3HaHeHHoro jim oKHxaHH^. yrjTepoz^co;iep^amHH ra3 hgabootxch nepea 
xpy6onpoBo;5 2 h/hjih no xpy6onpoBo;iy 11 nepes kojibucboh raaoxo^i, 10 c noMombio 
ra30Boro nacoca 12. VcxanoBKa cHa6»ceHa ij^nRhrpoM 6 jsjul HSBJieneHHa h3 bojim 
oca^eHHoro yrjiepoj^a, mi^ nepeKanHBanHH bo^ibi c uejibio ee noBxopnoro HcnojibsoBaHHH h 
UHpKyjiHUHH B saMKHyxoM uHKJic CHyMCHX Hacoc 9. OxBOA nepepa6oxaHHoro rasa 
ocymecxBJMCxcfl nepes KOJibueBon Kanaji 8. YcxpoftcxBO jum c^HraaiM no:rtyHeHHoro XBcp^oro 
xonjiHBa, KoxopbiM KBjiflexcia hhcxbih yrjiepoj^, co^iepHCHx ropejiKy 13, b Koxopyio nojoiaiox 
KHCJiopoA HJiH KHCJiopoOTO-Bos^yuiKjao CMecB H xenjioo5MeHHHK 14. 

nojiyneHHe (j^yjintptiiei ocymecxBJMiox cjie^yiomHM o6pa30M, 

ripHMcp 1 . yrjiepoAcoziep^KamHH raa no^aiox no xpy6onpoBoay 1 1 nepes KOJibUieBOH 
rasoxozi 10 h nponycKaiOT ero Me5K;i;y 3JieKxpoziOM 3, no^KjnoHeHHbiM k oxpHuaxejibHOMy 
nojiiocy HCXOHHHKa xokh 4 h HCHZtKocxHbiM oca^HxejibHbiM 3JieKxpoaoM, KOXopbiH o6pa30BaH 
noxoKOM BO^tbi, cxeKaiomeH no kohhhcckoh noBepxHocxn cxenKH 5. Ha 3JieKxpo^t 3 no^aiox 
Hanpfl^ceHHe 3000 kB, cmkocxb 1 c bo;ioh saseMJMiox. Boaa, oGpasyiomaa »ch;xkocxhoh 
oca^HxejibHbiH 3JieKxpoA, cjiy^cnx aKuenxopoM HSBjieKacMoro H3 rasa yrjiepo^ia. IlpH no^ane 
Hanpa^eHHH na 3jTeKxpoA 3 nacxHiibi yrjiepo^^a sapnacaioxcH ox sjieKxpo^a 3 h oce^aiox na 
noBepxHocxH bo^bi, cxeKaiomefi no kohhhcckoh cxchkc Kopnyca 5. Bo^y c ocaK^enHbiM b hch 
yrjiepo^OM b bh^c (^yjuiepenoB coGnpaiox b HnmieH nacxn Kopnyca h nojocaiox b (|)HJibxp 6, r^e 
HSBjicKaiox (^yjuiepcHbi b bh^c nopounca a OHHJueHHbie rasw oxBo;tax nepes KOJibueBOH KaHau 8, 
oGpasoBaHHbiH kohhhcckoh noBCpxHOCXbK) Kopnyca 5 h sjicKxpo^OM 3. 

Bo^y H3 ^HRhrpa 6 noBxopno HcnojibsyK)x misi oGpasoBannn ^H^KOCxnoro 
oca^HXCJibHoro 3JieKxpo;ia, nepcKanHBaH ee HacocoM 9 b cmkocxb 1 . 

Qo^^ygjjQBjjefjjje yrJiepoSa "ii^ohsbo^hTch'OTom 
cneuH(i)HHecKHx ycjiOBHHx, cosjiaBacMbix b ycxanoBKC - b o6iiacxH bbicokoh HanpHKCHHocxH 

SJlCKXpHHCCKOrO HOJIH H BblCOKOH yHHnOJIflpHOH HOHHSaJUHH npH npOnyCKaHHH raSOB B CMCCH c 
BOS^yXOM MCMCay 3JICKXp0^lOM 3 C HrjiaMH 7 H ^H^KOCXHblM 3JieKXpOflOM. 

ripHMCp 2. JSflii BOCcxaHOBJicHHH yxjicpoiia HS zibiMOBoro rasa ero nponycKaK)x 
MCK^y 3JieKxpOAOM 3, cocxoHmHM, no MCHbmcH Mcpe, hs oahoh Hrjibi h nojouanoHCHHbiM k 
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oxpHuaxejiBHOMy nojnocy HCXOHHHKa TOKa h 3jieKTpoflOM, KOxopbiH o6pa30BaH hotokom 
BO^bi. Ha 3JieKTpo;i 3 noja;aK)T Hanpa^KeHHe 10 kB, cmkoctb c bo;i;oh saaeMJiaiOT. IIpH 
no^ane HanpH^KCHHa aa ajiCKxpo^t 3 npoHcxoOTT BbmejieHHC axoMapHoro BO^^opo^a, 
KOTOpwH BOCCxanaBJiHBaer y^JIepoj[^ h3 ero OKCH^ia. Bo^a, o6pa3yK)maH ^hakocxhoh 
ocajiHxejTbHBiH 3JieKxpofl, cjiy^Hx aKuenxopoM BOCcxaHaBJiHBacMoro yraepofla, Koxopbifl 
o6pa3yex (i)yjiJiepeHbi. 

npouecc BOccTaHOBJieHHH yrjiepo^ia MO^ex npoHCxoOTXb no cJiCAyiomHM cxeMaM: 

1.4H + C02 = Ci + 2H20. 

2. CO2 + 8H =CH4 + 2H20 
CH4 + CO2 = 2 Ci + 2 H2O 

B KanecxBe noOTepracMoro nepepa6oxKe rasa jum nojiyneHHA 4>y-^®P®*^OB Moryx 
npHMCHirrbCfl npoAyKXbi cropaHHH yrjiCBOflopojiOB, npo^yKXbi c^CHraHHH Mycopa, ^biMOBbie 
rasbi T3Lt h KOxejibHbix ycxanoBOK. 

Bbixo;i (^yjiJiepcHOB Moacex ^^ocxHraxb 100 % no oxHomeHnio k co/iep^amcMycH b 
HCxo^^HOM rase yrjiepo^iy. 

npH jiiHaMexpe kpomkh nepejiHsa cmkocxh 1, pasHoii 2000 mm, npoH3Bo;;HxejibHOCTb 
ycxanoBKH cocxaBJwex 1 M*^/ceK rasa. 

fljM nojiyHCHHH xonjiHBa pa6oxy ycxanoBKH ocymecxsn^nox no npHMepy 1 hjih 2, ho 
nojiyHeHHbiH yrjiepo;^ CMcnraiox. JIjul sxoro ero no^iaiox b ropejiKy 13, Ky;ia ztonojinHxejibHO 
nocx3^aex Bos^yx hjih KHCJiopojiHO-Bosj^yuiHafl CMecb. TenjiOBaa 3HeprHa, Koxopaa 
BbmejinexcH npH cropaHHH yrjiepoaa, yxHnHSHpyexcji c noMon^bio xenjiooSMCHHHKa 14. 

B saBHCHMOcxH OX xapaKXCpa Hcxoanoro rasa h pe^cHMa pa6oxbi ycxanoBKH yrjiepo^ 
nojiynaexcH b bujic hhcxoxo ^yjuiepeua^ cmcch (|)yjuiepeHOB c sJieMCHxapHbiM yrjiepoziOM b 
BHzie ca^cH HJIH B CMCCH c npo^yKxaMH, co;iep3Kain;HMHCH b no^iBepracMbix nepepaGoxKe rasax. 

YcxanoBKa momccx npHMennxbCH b KanecxBC BbicoK034)4)eKXHBHoro cpe^cxBa jsjisi 
HSBJieneHH^ hs rasoB nbuiCBHOTbix hjih asposojibHbix nacxHU. 

YcTaHOBKa MO^ex npHMCH^xbCH j^jih npoBCj^enHH mnpoKoro cncKxpa xHMHHecKHx 

cocxaBa rasoBoii cpeAbi, c KoxopoH KOHxaKXHpycM KOJibucBOH Kanaji 8. 

YcxaHOBKa mojkcx 6brrb HcnoJibsoBana ^jm ohhcxkh xexHOJiorHHCCKHx rasoB nepejri 
c6pocoM Hx B axMOc4)epy. 

ripH 3XOM yjiyHUiaexcH sKOJiornji h CHHMcaioxcfl 3Hepro3axpaxbi, xaK KaK 4)yJiJiepeHbi h 

XOIUIHBO npOHSBOAHXC^ HC H3 flOpOXOCXOHmcrO CbipbH, a HS OXXOZlOB npOH3BOZlCXBa. 
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OopMyjia H3o6peTeHHH 

1. Cnoco6 nonyneHHfl (J^yjiJiepcHOB, BKjnonaiomHH o5pa6oTKy yrjiepo;i;co;iep»camero 
MaxepHajia b ycjioBHHx bmcokoh Hanpn^ceHHOCTH sjieKxpHHecKoro nojM, oxnHnaiomHHCH TeM, 
HTO B KanecTBe jo^jiepoztco^epHcamero MaxepHajia HcnojibsyiOT yrjiepo;ico;^ep^amHH raa, 
KOTopbiH nponycKaiOT Me^y ^khakocthbim ocajiHTejibHbiM saseMJieHHbiM sjieKxpo^OM, 

06pa30BaHHbIM nOTOKOM BO^bl, H 3JieKTpOZtOM, COCTOiimHM, no MCHbUieH Mepe, H3 OOTOH HFJIbl 

H no;^KJiK)HeHHbiM K HCTOHHHKy TOKa HanpHxccHHeM 10 - 3000 kB juiA co3;i;aHHJi 3aiHnojiHpHOH 
HOHH3auHH H rcHepHpoBaHMji axoMapHoro BO^opoj^a, KOxopbiM BOCCxanaBJiHsaiox yrjiepojoi h 
co6Hpaiox ero na ^h^^kocxhom oca^^HxejibHOM 3JieKxpo^[e b bh^c (J)yjuiepeHOB. 

2. Cnoco6 nojiyneHKH xonjiHsa jinsi CMCHxaHM, BioiiOHaiomHii o6pa5oxKy hcxootofo 
yrjiepo;5co;iep»camero Maxepnajia c nojiy^eHHCM xBep;a;oro xoiuiHBa, oxjiUHaiomHHCji xcm, hxo 
B KanecxBC yrjiepoflco;iep3Kamero Maxepnajia Hcnonb3yK)x yrjiepo^co^epMcamHH ras, Koxopbm 
nponycKaiox uoKjiy 5KHzi;KOCXHbiM oca^HxenbHbiM 3a3eMJieHHbiM 3neKxpo;i;oM, o6pa30BaHHbiM 
noxoKOM BOABi, H 3neKxpoAOM, cocxoamHM, no MeHbuiefi Mepe, h3 ojxho^ nrjibi h 

nOJIKJIIOHeHHbIM K HCXOHHHKy XOKa HanpHHCCHHeM 10 - 3000 kB JXJUL COS^aHHH BblCOKOH 

Hanpa^eHHocxH ajieKxpHnecKoro nojDi, yHHnojMpnoH noHHsauHH h renepHpOBaHHii 
axoMapHoro BO^iopoj^a, KOxopbiM BOCcxanaBJiHBaiox yrjiepoA h coGnpaiox ero na mch^ocxhom 
oca^xenbHOM ajieKxpozie b Biin;e xonjiHBa c ^ocJIe;^yK)I^HM ero CMCHxaHHeM. 

3. YcxaHOBKa jjjisl noJij^eniM ^yjuiepenoB, coAcp^camaa peaKixHOHHyio Kawepy c 

3JieKXpOAaMH, OJ^HH H3 KOXOpbDC HOAKJIIOHeH K BblCOKOBOJIbXHOMy HCXOHHHKy XOKa, 

oxjiHHaiomajicfl xcm, hxo sjiCKxpoA, noAKjnoHCHHbiH K HCxoHHHKy XOKa, cocxoHx, no MeHbmeit 
Mepe, H3 OAHOH HFJibi, a jotpyroH ajieKxpoA o6pa30BaH hoxokom boabi, Koxopbm 3a3eMJieH h 
cjiyjKHx ^KmKOCXHbiM ocaAHxejibHbiM 3JieKxpoAOM jpisL ocayKjiCHwsi (J)yjuiepeHOB. 

4. YcxaHOBKa nojiyneHHa xonnHBa juisi c^nraHHA, co^ep^KamaH ycxpoHCXBO jum 
o6pa6oxKH yrjiepoACOAep)Kamero MaxepHajia, oxjinnaioniaacfl xcm, hxo ycxpoficxBO jir^ 
o6pa6oxKH yrjiepOACOACp^amero Maxepnana co^ep^Hx 3JieKxpoAbi, oahh h3 Koxopbix 
noAKJnoHCH K " BbicoKOBOJibra H' cocxoHx, no MeHbiueH^Mepe, h3'^ahc>h" 
HFJibi, a Apyroii 3JieKxpoA o6pa30BaH noxoKOM boaw, Koxopbifl 3a3eMJieH h cjiy^KHX 
mmKocxHbiM oca^HxejibKbiM 3JieKxpoflOM jsjui ocaMCACHHH yrjiepoAa, noJiynaeMoro b bhac 
xBepAoro xonJiHBa, npeAHa3HaHeHHoro juisi c^cHraHHK. 
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